The objective of this study was to determine the relations among some heavy metal contents related with different physiographic units and land use in Van Lake Basin. Surface soil samples (0-20 cm) were taken from forty different points having three different physiographic units (backslope, footslope and terrace) and three different land use (wheat, clover and pasture) in Van Lake Basin. The heavy metal contents (Al, Cd, Cr, Ni, Pb) changed due to land use and physiographic units. The means of Al, Cd, Cr, Ni and Pb varied between 103.567-68.174 ppm, 0.514-0.448 ppm, 2.789-2.513 ppm, 2.139-1.923 ppm and 0.247-0.132 ppm respectively.
Introduction
Differences in soil formation along a hillslope cause differences in soil properties (Brubaker et al., 1993) . On the other hand, landscape influences soil texture, penetration resistance (Bruand et al., 2004) , root development (Busccher et al.,2001) , exchangeable basic and acidic cations (Stutten et al., 2004) , soil exchange chemistry (Clien et al., 1997) and nutrient budget (Mallarino, 1996) hence important in fertilizer management (Paz-Gonzales et al., 2000) .
Several heavy metals added into soils due to pedogenic process has been exceeded in some local areas even on a regional scale (Mico et al., 2006) . Agricultural activities and especially application of sewage sludge, manure, mineral fertilizers and pesticides into soils also significantly contribute to the trace metal status of agroecosystem (Kabata-Pendias and Mukherje, 2007) . Some researchers (Zhang and Gong, 1996; Zheng et al., 2006) reported that concentrations of heavy metals in agricultural soils tend to increase with soil development in the soil formation process.
Heavy metal accumulation in soils will probably have along residence time, it is important to understand reasons for the accumulation and to determine soil factors controlling their mobility in the soil and their bioavailability to the plants (Sistani and Novak, 2006) . Heavy metal pollution to soils can decreases crop yield and quality and accumulation of heavy metals in crops can lead to potential threat to human health through the food chain (Jackson and Alloway, 1992) .
The objective of this study is to determine of relations of some heavy metal contents with land use and different physiographic units in Van lake basin.
Material and Methods
The study was conducted in Van Lake Basin (327356-412776 E ; 4241076-434444 N) .It is located on altitude of 1725 m. Van lake basin has a continental climate, having a mean annual rainfall of 384 mm, and a mean annual temperature of 9ºC (Anonymous, 2012) . Forty soil samples were collected from 0-20 cm depth in this research. Each soil sample was separately dried in air, ground and pass through a 2 mm sieve to determine the heavy metal levels. The levels of DTPA extractable heavy metals (Al, Cd, Ni, Pb, Cr) were analyzed in dried and grinded samples according to the methods reported by Lindsay and Norvel (1978) .
Results and Discussion
Descriptive statistics of heavy metal contents according to the different physiographic units are given in Table 1 respectively.
The means of Al, Cd, Cr, Ni and Pb obtained in this study were in the acceptable ranges according to reported critical levels (Bergman, 1992) . The heavy metal contents were higher in terrace position than in backslope position except Al and Cr contents. It was thought that terrace positions near the roadsides may be contaminated with heavy metals such as; Cd, Ni and Pb by the motorized traffic. Changes in heavy metal contents according to the different land use are given in Tables 2. The effects of land use on heavy metals contents were not significant statistically. It was determined that the soil heavy metal contents of cultivated wheat and clover fields generally were higher than the non-cultivated pasture lands (Figure 2) . The results reveal that cultivation increase soil heavy metal levels. Similarly different researchers reported that agricultural soils are influenced by heavy metals derived from chemical fertilizers, pesticides and anthropogenic activities (Huang et al., 2007; Zeng et al., 2007; Huang and Jin, 2008) .
The means of Al, Cd, Cr, Ni and Pb obtained in this study were in the acceptable ranges according to reported critical levels (Bergman, 1992) . It is thought that the means of Al content do not have a pollution risk or any threat for plants, because the pH levels in research area are lower than the critical pH range (4.5-5.5) for Al toxicity (Karaca etal., 2014 , Peverill et al., 1980 . As a result, heavy metal contents of soils investigated in this study depend on different land use or different physiographic units are fairly low. Therefore, there is no heavy metal pollution risk in the soils of Van Lake Basin.
